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OPERATOR’S  MANUAL 
FOR 

VARIABLE  WEIGHT,  VARIABLE  C.G. 
HELMET  SIMULATOR 


1.0  DESCRIPTION 

The  helmet  simulator  consists  of  two  weight  concealment  boxes  at¬ 
tached  to  opposite  sides  of  a  support  ring  (headring)  which  in 
turn  is  supported  upon  the  wearer's  head  by  a  suspension  system 
taken  from  an  SPH-4  helmet.  The  weight  and  c.g.  can  be  altered 
by  positioning  variable  weights  within  the  concealment  boxes. 
Fabric  covers  over  the  boxes  prevent  the  test  subjects  from  ob¬ 
taining  visual  clues  as  to  the  c.g.  location. 

The  minimum  weight  of  the  helmet  simulator,  without  any  variable 
weights  in  the  boxes,  is  2.5  lb,  slightly  less  than  the  weight  of 
most  quality  crash  helmets  made  by  reputable  manufacturers.  The 
addition  of  variable  weights  to  the  boxes  can  alter  the  center  of 
gravity  to  simulate  the  effect  of  equipment  attached  to  the  out¬ 
side  of  a  helmet.  The  helmet  simulator  has  been  calibrated  for 
weights  of  3.2,  4.0,  5.0,  7.0,  and  9.0  lb  for  each  of  the  c.g. 
locations  shown  in  Table  1.  Figure  1  illustrates  the  range  of 
c.g.  variations  together  with  definition  of  the  coordinate  axes 
by  which  the  c.g.  locations  are  measured. 

As  shown  in  Figure  1,  a  point  midway  between  the  left  and  right 
ear  canals  has  been  chosen  as  the  origin  of  the  coordinate  axes. 
The  helmet  simulator  has  been  provided  with  adjustment  to  ensure 
that  an  index  point  on  it  can  be  aligned  with  the  ear  canals,  and 
also  with  independent  adjustment  to  permit  the  suspension  system 
to  be  made  comfortable. 
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TABLE  1.  SPECIFIC  C.G.  LOCATIONS  FOR  WHICH 
THE  HELMET  SIMULATOR  IS  CALIBRATED 


C.G.  Location 

Displacement 

(cm) ** 

Description* 

X 

Y 

Z 

Central 

Maximum  Height 

0 

0 

8.0 

Medium  Height 

0 

0 

4.0 

Low  Height 

.  0 

0 

0 

Forward 

Maximum  Height 

5.0 

0 

8.0 

Medium  Height 

5.0 

0 

4.0 

Low  Height 

5.0 

0 

0 

Aftward 

Maximum  Height 

-2.5 

0 

8.0 

Medium  Height 

-2.5 

0 

4.0 

Low  Height 

-2.5 

0 

0 

Central 

Left,  Maximum  Height 

0 

2.5 

8.0 

Left,  Medium  Height 

0 

2.5 

4.0 

Left,  Low  Height 

0 

2.5 

0 

Central 

Right,  Maximum  Height 

0 

-2.5 

8.0 

Right,  Medium  Height 

0 

-2.5 

4.0 

Right,  Low  Height 

0 

-2.5 

0 

Forward 

Left,  Maximum  Height 

4.3 

1.8 

8.0 

Left,  Medium  Height 

4.3 

1.8 

4.0 

Left,  Low  Height 

4.3 

1.8 

0 

Forward 

Right,  Maximum  Height 

4.3 

-1.8 

8.0 

Right,  Medium  Height 

4.3 

-1.8 

4.0 

Right,  Low  Height 

4.3 

-1.8 

0 

*C.G.  locations  for  total  weights  of  less  than 
4  lb  may  differ  from  values  shown  in  this 
table.  See  Tables  2  through  8  for  exact  lo¬ 
cations  . 

•♦Displacement  from  head  and  neck  c.g.  (axis 
directions  as  defined  in  Figure  1). 
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Figure  1.  C.G.  variation  required  for  teat  helmet (a) 
(all  dimenaiona  in  centimetere) . 


2.0  ADJUSTMENT  TO  FIT  WEARER'S  HEAD 

Fitting  of  the  helmet  simulator  to  the  subject’;  head  should  be 

as  follows: 

2.1  Remove  all  weights,  weight  support  tubes,  and  fabric  covers 
from  the  concealment  boxes. 

2.2  Place  the  device  on  the  subject's  head. 

2.3  Adjust  the  headband  suspension  buckle. 

2.4  While  applying  downward  pressure  upon  the  helmet  handle  to 
compress  the  hair,  adjust  the  crown  strap  buckles  (3  places) 
to  permit  comfortable  vertical  positioning  of  the  earcups  on 
the  wearer's  ears. 

2.5  Snap  and  adjust  chin  strap,  also  adjust  rear  earcup  retainer 
strap  buckle. 

2.6  with  helmet  sitting  squarely  upon  subject's  head,  readjust 
all  straps. 

2.7  Determine  if  ear  canals  are  aligned  with  holes  in  conceal-' 
ment  boxes.  If  not,  loosen  the  screw  attaching  one  of  the 
weight  boxes  to  the  head  ring,  slide  the  box  to  the  correct 
position,  then  retighten  the  screw.  Repeat  for  the  other 
box. 

2.8  Repeat  the  preceding  steps,  if  necessary,  to  obtain  snug  and 
comfortable  fit. 

3 . 0  ADJUSTMENT  OF  VARIABLE  WEIGHTS 


Weights  can  be  installed  in  the  concealment  boxes,  either  with 
the  helmet  in  place  on  the  subject's  head,  or  with  the  helmet  re¬ 
moved  and  placed  upon  a  table  out  of  view  of  the  subject. 
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Tables  2  throuyh  8  identify,  for  chosen  combinations  of  weights 
and  c.g.  locations,  the  quantity  of  variable  weights  which  must 
be  added  to  each  concealment  box  and  the  location  of  the  weights 
within  each  box. 

The  installation  of  weights  can  best  be  understood  by  studying 
the  following  example: 

EXAMPLE:  Suppose  that  it  has  been  chosen  to  test  a  c.g.  location 

that  is  forward,  to  the  left,  and  high.  This  condition 
is  found  in  Table  7.  Now  suppose  the  total  desired 
weight  is  4.0  lb.  This  condition  is  found  in  row  two 
of  that  table. 

Remove  the  weight  tube  from  the  left-hand  weight  box 
(if  this  has  not  already  been  done)  by  pressing  on  the 
button  and  swinging  the  top  of  the  tube  out  of  the  box. 
Pull  the  lock  pin  in  the  master  weight  out  of  engage¬ 
ment  with  the  tube  but  not  completely  out  of  the  master 
weight.  Reposition  the  master  weight  on  the  tube  so 
that  graduation  22  appears  in  the  window  formed  by 
the  notch  in  the  master  weight  as  shown  in  Figure  2, 
and  re-engage  the  lock  pin  with  the  tube.  Additional 
weights,  one  each  0.2  lb  and  0.5  lb,  should  then  be  as¬ 
sembled  to  that  side  of  the  master  weight  which  has 
higher  numbered  tube  graduations. 

After  loading  the  left-hand  tube  with  the  correct 
weights,  install  it  by  inserting  the  3/16-in.  diameter 
end  of  the  tube  into  hole  V  in  the  bottom  of  the  left- 
hand  box.  Depress  the  button  at  the  top  of  the  tube 
and  swing  the  top  of  the  tube  into  the  box,  allowing 
the  button  to  engage  with  that  hole  which  is  in  line 
with  the  bottom  of  the  tube. 
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ADDITIONAL.  WEIGHTS 


Figure  2*  Appearance  of  weight*  loaded  onto  weight  tube 
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Verify  correctness  of  weight  location  and  quantity. 
Notice  that  both  the  left-hand  weight  tube  and  weight 
concealment  box  are  color  coded  yellow. 


Attach  fabric  cover,  using  velcro  patches. 

Follow  similar  procedure  for  the  right-hand  box;  posi¬ 
tion  the  master  weight  at  graduation  22;  add  one  each 
weights  of  0.1  and  0.2  lb;  and  position  tube  in  right- 
hand  box  at  hole  0.  Verify  correctness,  noting  that 
both  right-hand  weight  tube  and  right-hand  box  are 
color  coded  white.  It  is  NOT  necessary  for  left-hand 
and  right-hand  weights  to  be  positioned  at  identical 
graduations . 

4.0  RECALIBRATION  OF  HELMET  SIMULATOR 

Refer  to  Appendix  A  for  information  concerning  recalibration  if 
it  becomes  necessary  to  perform  tests  with  weight  and  c.g.  com¬ 
binations  other  than  those  for  which  the  helmet  simulator  has  al¬ 
ready  been  calibrated. 


7 
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APPENDIX  A 


RECALIBRATION 


1 .  Place  hemet  on  scale  and  add  variable  weights  to  provide  the 
desired  total  weight. 

2.  Assemble  the  balsa  wood  calibration  brackets  to  the  helmet 
and  drill  into  each  bracket  a  hole  which  is  in  line  with  the 
desired  c.g.  (see  Pigure  A-l). 

3.  Hang  the  helmet  from  a  string  or  cable  passing  through  the 
new  hole  in  one  bracket,  and  shift  the  weights  to  level  the 
helmet.  (A  bubble  level  attached  to  the  helmet  may  facili¬ 
tate  this.)  See  Figure  * 

4.  Repeat  fcr  the  hole  in  the  other  bracket  (See  Figure  A-3). 

5.  Record  the  weight  quantity  and  location  on  a  copy  of  data 
sheet  (Figure  A-4). 


A-l 
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4.r  — • 

frwi  'ai.fcr  .  i 
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Figure  A-3.  Relocate  cable  to 
proper  h(Dle  in  front  bracket, 
hang  helmet  and  adjust  position 
of  weights  on  each  weight  tube 
to  balance  helmet  with  aid  of 
bubble  level. 
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